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ABSTRACT
PHYSICAL ACTIVITY LEVELS, PHYSICAL ACTIVITY CHOICES,
AND SOCIAL INTERACTIONS OF PRESCHOOLERS
WITH AND WITHOUT A DISABILITY
Seokheon Kang, M.S. Ed.
Department of Kinesiology and Physical Education
Northern Illinois University, 2017
So- Yeun Kim and Lauriece L. Zittel, Co-Directors

The purpose of this study was to examine preschoolers’ physical activity levels, physical
activity choices, and the type of social interactions during designated large gross motor time. A
total of 60 preschoolers (30 male and 30 female) aged from 36 to 72 months participated in this
study. There were three groups including preschoolers with/without a developmental delay and
those at risk for a developmental delay (DD). Each group had 10 male and 10 female
preschoolers equally. The mean ages of participants, preschoolers with/without a disability and
those at risk for a DD were 48.7 months (SD=7.2), 48.7 months (SD=5.1), and 58.3 months
(SD=7.3), respectively. Preschoolers’ physical activity levels, physical activity choices, and
social interactions were filmed during a 25 minute designated large gross motor time and
examined using Physical Activity Level Screening (PALS). The means of physical activity levels
for preschoolers with/without a disability and those at risk for a DD were .89 (SD= .31), and .78
(SD= .16), and .99 (SD= .19), respectively. A two-way analysis of variance (ANOVA) was used
to examine differences between means of physical activity levels and social interactions for
group by gender. There were significant main effects for groups, F (2,54) = 4.192, p = .02.
Preschoolers at risk for a DD were significantly more active than preschoolers without a

disability (p= .02). There was no significant main effect for gender. Regarding physical activity
choices of preschoolers, the average percentages of ‘Portable-equipment’, ‘Fixed-equipment’,
‘Sedentary’, and ‘Locomotion’ for three groups were 6.3%, 44.9%, 27.7%, and 21.1%,
respectively. The means of social interactions for preschoolers with/without a disability and
those at risk for a DD were .71 (SD= .22), .71 (SD= .30), and 1.0 (SD= .23), respectively. Results
from the two-way ANOVA for social interaction indicated a significant main effect for groups, F
(2,54) = 8.994, p < .001. The results of this study showed that there was no significant difference
in social interactions between preschoolers with and without a disability. However, preschoolers
at risk for a DD were more interactive with peers than those with and without a disability. There
was no significant main effect for gender, F (2,54) = 1.358, p =.25, and no significant interaction,
F (2, 54) = .955, p =.39.
The results of this study indicated that the preschoolers across three groups engaged in
light physical activity levels, and had limited social interactions with peers during designated
large gross motor time. These results point to a need for teacher training and more structured
large gross motor time in preschool settings to promote physical activity and social interactions
in preschoolers of all abilities.
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INTRODUCTION

For preschoolers, physical activity has a great impact on the development of fundamental
movement skills and musculoskeletal development (Pate, O’Neill, Brown, McIver, Howie, &
Dowda, 2013). Physical activity enables children to alleviate the risk of having cardiovascular
disease while improving body composition and physical fitness (Vasconcellos, Seabra,
Katzmarzyk, Kraemer-Aguiar, Bouskela, & Farinatti, 2014). Moreover, participation in regular
physical activity plays a crucial role in the prevention and treatment of obesity (Hill, & Wyatt,
2005). Through physical activity, children are able to actively interact with peers and teachers,
which allows children to learn how to get along with others and develop their social interaction
skills (Ridgers, Carter, Stratton, & McKenzie, 2011). Since the public has not considered
physical activity of preschoolers as a serious problem, there has been limited research related to
physical activity in preschool aged children (Pate et al., 2013).
There are few studies that have examined physical activity levels of preschoolers without
a disability. Sharma, Chuang, Skala, and Atteberry (2011) examined physical activity levels of
preschoolers using the System for Observing Fitness Instruction Time for Preschoolers (SOFITP), which is a modified version of the SOFIT instrument (McKenzie, Sallis, & Nader, 1991;
McKenzie, 2005). The results indicated that preschoolers, 3 to 6 years of age, spent the majority
of their time in light physical activity (77.1%) during indoor and outdoor activity time. Using the
Actical accelerometer, Vanderloo, Tucker, Johnson, and Holmes (2013) found that preschoolers,
whose mean age was 4.1 years, spent more time in moderate and vigorous physical activity
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(MVPA) in an outdoor area (5.03 min/h) than in an indoor area (0.54 min/h). Regarding gender
difference, the difference in daily physical activity levels between boys and girls, aged 4 to 5
years, was examined using the accelerometers. The results showed that there was no significant
difference in daily physical activity levels between boys and girls (Cardon & De Bourdeaudhuij,
2008).
Very limited research related to physical activity levels of preschoolers with a disability
has been conducted. Using the Observational System for Recording Physical Activity in
Children-Preschool version (OSRAC-P) (Brown, Pfeiffer, McIver, Dowda, Almeida, & Pate,
2006), physical activity levels of preschoolers aged 5 to 6 years with and without autism
spectrum disorders (ASD) were examined during 7 hours of the summer camp. The results
suggested that there were no significant differences between preschoolers with and without ASD
during free play and a structured activity setting (Schenkelberg, Rosenkranz, Milliken, &
Dzewaltowski, 2015). Similarly, Sandt and Frey (2005) explored physical activity levels of
children with and without ASD, aged from 5 to 12 years, using uniaxial accelerometers. There
was no significant difference in daily physical activity levels between children with and without
ASD. However, during recess, children with ASD spent less time on MVPA than those without
ASD (15.5 % vs. 22.5%). During unstructured playtime, the difference in physical activity levels
between preschoolers with and without ASD has been shown to be insignificant.
There is a limited research examining physical activity choices of preschoolers. The type
of physical activity chosen by preschoolers during an indoor and outdoor activity time was
measured using OSRAC-P. Among 17 activity type codes, four activity behaviors including walk,
stand, sit/squat, and lie down occupied much of preschoolers’ activity behavior in three
preschools (Brown et al., 2006). Nicaise, Kahan, and Sallis (2011) also examined physical
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activity choices of preschoolers aged 4 to 5 years and found that both male and female
preschoolers mostly preferred to play in an open space and with fixed-equipment during an
outdoor and unstructured play periods.
Research on preschoolers’ social interactions have been conducted to examine age
differences or differences between preschoolers with and without a disability. Barbu, Cabanes,
and Le Maner-Idrissi, (2011) found significant main effects of age for social interaction, F
(3,156) = 5.2, p< 0.002. Social interactions of 164 preschoolers aged 2 to 6 years were coded
using three categories including non-social activities, semi-social activities, and social play
during an outdoor free play. The researchers found that younger preschoolers aged 2 to 4 years
were more likely to play with adults/teachers rather than with peers. On the other hand, older
preschoolers aged 4 to 6 years demonstrated mostly associative and cooperative play with peers
than younger preschoolers. The result of this suggested that preschoolers’ social interaction with
peers increased over the preschool years (p< 0.002).
In terms of the difference in social interaction between preschoolers with and without a
disability, a previous study by Pierce-Jordan, & Lifter (2005) found that there was a difference in
social interaction between preschoolers with and without ASD using the modified version of
Social Behavior Scale (SocBS). Preschoolers with ASD were less likely to interact with peers
than those without ASD. Preschoolers with ASD engaged in solitary behavior (72%) whereas
preschoolers without ASD engaged in solitary behavior (63%) (Pierce-Jordan, & Lifter, 2005).
According to Ketcheson (2014), children with ASD engaged in solitary or parallel activity
without any social interaction with their peers. Children with ASD are found to be inactive on
social behaviors such as engaging in a conversation and/or playing together compared to children
without ASD (Walker & Berthelsen, 2008).
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There is limited amount of research that examines physical activity levels, physical
activity choices, and social interactions of preschoolers with and without a disability during
unstructured physical activity time. Through the direct and systematic observation and analysis
of physical activity patterns and behavior of children with and without a disability in physical
and social environments, educators and teachers are more likely to provide children with
appropriate intervention (McKenzie, & van der Mars, 2015). Specifically examining physical
activity levels, physical activity choices, and social interactions of children with and without a
disability could result in more developmentally appropriate interventions. An appropriate
intervention would encourage children to participate in physical activity and overall become
more active individuals (Gordon, Tucker, Burke, & Carron, 2013).
Significance of the study
Physical activity plays an important role in improving preschoolers’ overall health and
motor skill development. Measuring preschoolers’ physical activity levels, physical activity
choices, and social interactions during designated large gross motor time can be valuable
information for educators providing preschoolers with intervention and instruction. Based on the
result of these measurements, educators will be able to design and improve programs, which are
tailored to the current interest and ability of preschoolers.

Purpose of the study

The purposes of this study were to 1) examine preschoolers’ physical activity levels,
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physical activity choices, and the type of social interactions during designated large gross motor
time and 2) examine group and gender differences.

Research questions

a) Are there any significant group (preschoolers with/without a disability and those at risk
for a developmental delay) and gender differences in physical activity levels during designated
large gross motor time?
b) What activities do preschoolers with/without a disability and those at risk for a
developmental delay prefer to engage in during designated large gross motor time?
c) Are there any significant group and gender differences in the types of social
interactions during designated large gross motor time?

METHOD

Participants
A total of 60 preschoolers (30 male and 30 female), aged from 36 to 72 months,
participated in this study after receiving the Institutional Review Board (IRB) approval from the
Northern Illinois University (NIU). The investigator recruited 20 preschoolers with a
developmental delay (DD) and 20 preschoolers at risk for a DD from a school district early
childhood learning and development center and 20 preschoolers without a disability from a
university-based child development lab. The mean ages of participants were, preschoolers with a
disability, 48.7 months (SD=7.2), preschoolers without a disability, 48.7 months (SD=5.1), and
preschoolers at risk for a DD were 58.3 months (SD=7.3). The means of body mass index (BMI )
for preschoolers with/without a disability and those at risk for a DD were 17.4% (SD=2.5), 13.1%
(SD=1.5), and 17.1% (SD=2.8), respectively based on BMI Percentile Calculator for Child and
Teen from Centers for Disease Control and Prevention. The investigator could not obtain the
participant’s information of each participant regarding disability diagnosis because of the school
district policy. The participants with a disability had a developmental delay. Individuals with
physical impairments were excluded.

Instrument
The Physical Activity Level Screening (PALS) (Zittel, Kim, & Park, 2011) was used to
measure physical activity levels, physical activity choices, and social interaction of preschoolers

7
with/without a disability and those at risk for a DD during designated large gross motor time.
The PALS, a systematic observation tool, was originally developed for preschool practitioner
and uses 15 second momentary time sampling. Park, Kim, Zittel, and Looney (2017) examined
validity evidence of the PALS for physical activity level of preschoolers with a DD /or a
disability using Actical accelerometers. A significant and moderate correlation was found on
total physical activity level between the investigator’s PALS data and activity counts from the
Actical accelerometer data , r = 0.67, p < 0.01 (95% confidence interval: 0.5 – 0.9). The average
of proportion of agreement within a rater’s PALS data was .88 (range .79 - .90). The average of
proportion of agreement and modified Cohen’s kappa coefficients between two raters’ PALS
data were .86, and .78.
Physical activity level: PALS physical activity level was measured in three categories including
(a) none (e.g. sitting on a swing, lying down, resting, riding in a wagon), (b) light (slow walking.
Stationary with some body movement [stationary to kick or throw] sliding down a slide, pushed
on a swing, sandbox play with arm or leg movement, stair climbing), and c) moderate/vigorous
(moving intensely from one point to another, full body, running, climbing [arm to arm monkey
bar], intense tricycle riding, pulling/pushing). Physical activity level is assessed every 15 seconds
for 25 minutes. Each activity level was scored with two points for “moderate/ vigorous”, one
point for “light” or zero point for “none”.
Physical activity choice: When using PALS, the investigator records types of equipment/
activity preschoolers are using/participating in at each 15 second interval during the recording
time. Preschoolers’ physical activity choices were described/listed as an apparatus, toy, or
movement (i.e. swing, bicycle, running) based on what the preschooler is doing at the 15 second
recording time. Each physical activity choice was categorized under (a) Portable equipment (e.g.
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a scooter, cart, wagon), (b) Fixed equipment (e.g. a swing, see-saw, climber), (c) Locomotor (e.g.
galloping, walking, running), and (d) Sedentary activity (e.g. sitting in the sandbox, standing still,
lying down on the grass).
Social interaction: When using PALS, the type of social interaction of preschoolers was
measured in three categories which include (a) play alone (playing with equipment/toys different
from other children and playing more than three feet away from another child [the child could be
listening or watching other children, but not involved with them or doing the same activity]), (b)
parallel play (playing with equipment/toys similar to those used by other peers in the same
general area [playing within three feet of peer with similar objects with no talking or sharing]),
and (c) interactional play (playing with other children and involved with similar equipment/toys
[taking turns, sharing objects, talking with peer, asking a peer to play]). These three types of
social interaction were validated in previous studies (Parten, 1932; Hestenes & Carroll, 2000).
The three types of social interaction of participants in this study were recorded numerically (Play
Alone = 0, Parallel Play = 1, Interactional Play = 2) for the data analysis.
Procedure
Recruitment
The directors and staff in both early childhood programs were contacted through e-mail
and provided a summary of the purpose of the study. The investigator had a formal meeting with
the directors/staffs to talk about the study in detail and ask them to disseminate the parent
consent forms. The demographic information regarding age, gender, weight, and height was
provided by the director/staff at each school. While teachers sent a parental informed consent
form to parents/guardians asking for permission to have their children participate, the

9
investigator engaged in the school-day playtime to become familiar with all the preschoolers.
Preschoolers whose parents/guardians were not willing to allow their child to participate in this
study or parents/guardians who did not send back a parental informed consent form did not
participate in this study.
Data Collection
The data collection was conducted at each preschool during a 25 minute designated large
gross motor time. The investigator visited each preschool in order to get information regarding
the schedule of designated large gross motor time and to become familiar with the playground
environments. After having a meeting with the director and staff at the school district early
childhood program, the director organized the schedule of designated large gross motor time for
all classes by rotation so that the filming could be done in one day. The recording took place
exclusively on the playground. A ladder was placed at the corner of the playground to be able to
film all preschoolers at once. At the university-based child development center, the investigator
and a master’s student studying in kinesiology and physical education at NIU used video
cameras separately and followed one participant at a time. This occurred because the universitybased playground is too large to take a video of all participants at once.
Rater Training
When the data collection was done, the investigator and one of the graduate students at
NIU received training on use of PALS from two faculty members in the Department of
Kinesiology and Physical Education at NIU. For the accuracy and consistency in scoring PALS,
two raters met the professors two times in order to get trained on how to code physical activity
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levels, physical activity choices, and social interactions of preschoolers. Each training session
was about two hours. The purpose of the first training session was to make the two raters familiar
with PALS. The professors used a sample video and explained important issues such as the
differences in physical activity levels and the differences in social interaction. While watching a
sample video together, the professors and two raters discussed each category of PALS and
learned PALS coding procedures.
The second training session was to practice coding using the same video file. The raters
independently scored the 10-minute video using PALS and calculated inter-rater reliability with
professors’ data. During this session, the discussion about specific scoring issues while coding
the 10-minute video was made by professors and raters in order to achieve .90 proportion of
agreement in the next coding. Two raters reviewed the practice video with professors to be on
the same page by sharing information on how each rater coded and how each rater gave the score.
After reviewing the practice video, further discussion occurred regarding the differences among
physical activity levels and social interactions.
When the training was completed, the professors established gold standard scores for
inter- and intra-rater reliability prior to examining the inter- and intra-reliability of each rater.
The last session took place between two raters after establishing gold standard scores from the
professors. The raters coded three videos independently to examine inter- rater reliability of
physical activity levels, physical activity choices, and social interactions of PALS. One week
later, the raters coded each video again to examine intra-rater reliability.
The proportions of agreement for physical activity levels, physical activity choices, and
social interactions were calculated for each participant (n = 3) in order to examine inter-rater
reliability between each rater’s data and a trainer’s data, and intra-rater reliability within each
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investigator’s data. The average proportion of agreement by rater1 and the trainer for inter-rater
reliability was .95 (SD=1.8), and the data by rater2 and a trainer was .94 (SD=1.1). The average
proportion of agreement for intra-rater reliability was .98 (SD=1.6) from the data by rater1
and .95 (SD=1.6) from the data by rater2.
Actual Coding
Two raters watched video clips independently and assessed each preschoolers’ physical
activity levels, physical activity choices and social interactions using PALS during a 25 minute
designated large gross motor time. If the participant was not seen on the film in that 15 second
recording time, the raters described it as “N/A” for that section. If the percentage of “N/A” was
more than 10%, these data were not used in this study.
After the data of 15 participants were scored, each rater re-scored physical activity levels,
physical activity choices, and social interactions of the same participants to examine intra-rater
reliability. The proportion of agreement for intra-rater reliability was calculated after the data of
30 participants were coded. For inter-rater reliability, another rater coded randomly selected data
of 30 participants (10 for each group). Inter-rater reliability was also calculated using the
proportion of agreement on physical activity levels, physical activity choices, and social
interactions. In addition, the modified Cohen’s kappa coefficient (k) (Looney & Gilbert, 2012)
was also calculated for physical activity levels and social interactions. For the modified Cohen’s
kappa coefficient (k), the following formula was used:
The modified Cohen’s kappa (k) =

!"#$%&$' !"#$$%$&'!!/!
!!!/!

The proportion of agreement for intra-rater reliability was computed for each participant.
The average proportions of agreement for intra-rater reliability from the data of 60 participants
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by rater1 for physical activity levels, physical activity choices, and social interactions were .92
(SD=4.2), .94 (SD=3.9), and .95 (SD=3.2), respectively. The means of modified Cohen’s kappa
coefficient for intra-rater reliability from rater1 were .88 (SD=6.2), .91 (SD=5.8), and .92
(SD=5.3). The average proportions of agreement for intra-rater reliability from the data of 30
participants by rater2 for physical activity levels, physical activity choices, and social
interactions were .93 (SD=4.9), .95 (SD=5.1), and .92 (SD=7.8), respectively. The means of
modified Cohen’s kappa coefficient for intra-rater reliability from rater2 were .89 (SD=7.3), .93
(SD=7.6), and .88 (SD=11.2).
The average proportions of agreement for inter-rater reliability from the data of 30
participants between rater1 and rater2 for physical activity levels, physical activity choices, and
social interactions were .83 (SD=5.0), .86 (SD=5.6), and .84 (SD=7.4), respectively. The means
of modified Cohen’s kappa coefficient for inter-rater reliability were .76 (SD=7.4), .80 (SD=8.3),
and .76 (SD=11.0), respectively.
Data Analysis
The data analysis was conducted for the data of 60 participants from the first coding by
rater1. The descriptive statistics of preschoolers’ physical activity levels, physical activity
choices, and social interactions were calculated separately using SPSS version 23. The means
and standard deviations of physical activity levels and social interactions were calculated for
preschoolers with/without a disability and those at risk for a DD, and calculated for gender
across the three groups of preschoolers. A two-way analysis of variance (ANOVA) was used to
examine differences between means of physical activity levels and social interactions for group
by gender. The significance level was set at .05. A Tukey HSD test was conducted after a
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significant group effect. Each individual’s data point used in the analysis was his/her average
score over the 25 minutes observation time for physical activity levels and social interactions
separately.

RESULTS

The cell means of physical activity level for groups by gender are shown in Table 1. The
average percentage of N/A for 60 participants was 4.14. Among 60 participants, a total of 54
participants had at least one N/A (range 1 – 10). The means of physical activity levels for female
preschoolers with/without a disability and those at risk for a DD were .97 (SD= .41), .74
(SD= .16), and 1.06 (SD= .18), respectively. The means of physical activity level for male
preschoolers with/without a disability and those at risk for a DD were.83 (SD= .15), and .84
(SD= .13), and 92 (SD= .18), respectively.

Table 1. Cell means of physical activity level for group by gender
95% Confidence Interval
Group

Gender

Mean

At risk

Female

1.06

Male
With

Without

Std. Deviation

Lower Bound

Upper Bound

.18

.92

1.20

.92

.18

.78

1.06

Female

.97

.41

.83

1.11

Male

.83

.15

.69

.97

Female

.74

.16

.60

.88

Male
.84
.13
.70
.98
Note. The max score of physical activity level is 2 and each group has 10 boys and 10 girls equally in this study

Table 2 shows the means of social interaction for groups by gender. The means of social
interactions for female preschoolers with/without a disability and those at risk for a DD were .79
(SD= .19), and .69 (SD= .32), and 1.05 (SD= .22), respectively. The means of social interactions
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for male preschoolers with/without a disability and those at risk for a DD were .62 (SD= .21),
and .73 (SD= .30), and .95 (SD= .24), respectively.

Table 2. Cell means of social interaction for group by gender
95% Confidence Interval
Group

Gender

Mean

At risk

Female

1.05

Male
With

Without

Std. Deviation

Lower Bound

Upper Bound

.22

.89

1.21

.95

.24

.69

1.05

Female

.79

.19

.65

.98

Male

.62

.21

.47

.80

Female

.69

.32

.53

.85

Male
.74
.30
.56
Note. The max score of social interaction is 2 and each group has 10 boys and 10 girls equally in this study

.90

Table 3 shows the percentages of physical activity levels, types of physical activity
choice, and the types of social interaction for group by gender. The average percentages of
‘None’, ‘Light’, and ‘Moderate/vigorous’ for three groups were 20.2%, 64.4%, and 11.3%,
respectively. The percentage of ‘Light’ accounted for more than 60% in all groups and gender.
The average percentages of ‘Portable-equipment’, ‘Fixed-equipment’, ‘Sedentary’, and
‘Locomotion’ for the three groups were 6.3%, 44.9%, 27.7%, and 21.1%, respectively. The
average percentages of ‘Play Alone’, ‘Parallel Play’, and ‘Interactional Play’ for the three groups
were 30.1%, 55.7%, and 10.9%, respectively. The proportion of ‘Parallel Play’ accounted for
more than 50% in all groups and gender.
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Table 3. The average percentages of PA level, choice, and social interaction over 25 minutes
Proportion of PA level, choice,
and Social interaction
PA
level

PA
choice

Social

Without a disability

At risk for a DD

With a disability

Boys(%)

Girls(%)

Boys(%)

Girls(%)

Boys(%)

Girls(%)

Avg(%)

0 (None)

25.5

27.0

18.2

12.6

21.0

17.0

20.2

1 (Light)

63.2

64.9

66.7

63.4

67.1

61.1

64.4

2 (Moderate/Vigrous)

8.6

6.1

9.9

18.0

6.7

18.2

11.3

Portable-equip

23.5

14.1

0

0

0

0

6.3

Fixed-equip

17.4

8.9

48.3

74.4

53.3

67.1

44.9

Locomotor

19.5

26.6

24.1

12.4

21.2

23.0

27.7

Sedentary

39.3

51.1

27.5

13.1

25.4

9.9

21.1

0 (Play Alone)

34.5

34.9

27.7

17.6

39.1

27.0

30.1

1 (Parallel Play)

54.0

57.2

52.6

57.3

51.4

61.5

55.7

2 (Interactional Play)

9.1

5.2

15.6

21.9

4.8

8.9

10.9

Note. Each group has 10 boys and 10 girls equally

A two-way ANOVA was conducted to examine the effect of groups and gender for
physical activity level. The result of a two-way ANOVA indicated that there were significant
main effects for groups, F (2,54) = 4.192, p = .02 (Table 4). There was no significant difference
between preschoolers with a disability and those at risk for a DD (p =.40), but preschoolers at
risk for a DD were significantly more active than preschoolers without a disability (p= .02)
(Table 5). No significant difference was found between preschoolers with and without a
disability (p = .26). There was no significant main effect for gender, F (1, 54) = .959, p =.33, and
no significant interaction, F (2, 54) = 1.812, p =.17.
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Table 4. Two-way Analysis of Variance for physical activity level
Type III Sum of
Source

Squares

df

Mean Square

F

Sig.

.636

5

.127

2.594

.036

47.704

1

47.704

972.136

.000

Gender

.047

1

.047

.959

.332

Group

.411

2

.206

4.192

.020

Gender * Group

.178

2

.089

1.812

.173

Error

2.650

54

.049

Total

50.990

60

3.286

59

Corrected Model
Intercept

Corrected Total

Table 5. Tukey HSD Test for physical activity level
95% Confidence Interval

Mean Difference
(I) Group

(J) Group

At risk

With

With

Without

Std. Error

Sig.

.0910

.07005

.402

-.0778

.2598

Without

.2025

*

.07005

.015

.0337

.3713

At risk

-.0910

.07005

.402

-.2598

.0778

Without

.1115

.07005

.258

-.0573

.2803

*

.07005

.015

-.3713

-.0337

-.1115

.07005

.258

-.2803

.0573

At risk
With

(I-J)

-.2025

Lower Bound

Upper Bound

* The mean difference is significant at the .05 level.

Regarding the effect of groups and gender for social interaction, results from the two-way
ANOVA indicated a significant main effect for group, F (2,54) = 8.994, p < .001 (Table 6).
Preschoolers at risk for a DD were significantly more interactive than preschoolers with a
disability (p .= .001) and without a disability (p =.002) (Table 7). No significant difference was
found between preschoolers with and without a disability (p = 1.0). There was no significant
main effect for gender, F (2,54) = 1.358, p =.25, and no significant interaction, F (2, 54) = .955,
p =.39.
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Table 6. Two-way Analysis of Variance for social interaction
Type III Sum of
Source

Squares

df

Mean Square

F

Sig.

Corrected Model

1.332

a

5

.266

4.251

.002

Intercept

39.043

1

39.043

622.859

.000

Gender

.085

1

.085

1.358

.249

Group

1.128

2

.564

8.994

.000

.120

2

.060

.955

.391

Error

3.385

54

.063

Total

43.760

60

4.717

59

Gender * Group

Corrected Total

Table 7.Tukey HSD Test for social interaction
95% Confidence Interval

Mean Difference
(I) Group

(J) Group

At risk

With
Without

With

At risk
Without

Without

At risk
With

(I-J)

Std. Error

Sig.

.2940*

.07917

.001

.1032

.4848

.2875

*

.07917

.002

.0967

.4783

-.2940

*

.07917

.001

-.4848

-.1032

-.0065

.07917

.996

-.1973

.1843

*

.07917

.002

-.4783

-.0967

.0065

.07917

.996

-.1843

.1973

-.2875

* The mean difference is significant at the .05 level.

Lower Bound

Upper Bound

DISCUSSION

The purpose of this study was to examine preschoolers’ physical activity levels, physical
activity choices, and types of social interactions during designated large gross motor time. The
results of this study indicated that there were significant differences in the physical activity levels
and social interactions between preschoolers at risk for a DD and with/without a disability.
However, there were no significant differences in physical activity levels and social interactions
between gender.
There was no significant difference in physical activity levels between preschoolers with
and without a disability in this study. Similar results were found by Schenkelberg et al. (2015).
In their study, physical activity levels of preschoolers aged 5 to 6 years with and without ASD
were examined using OSRAC-P during seven hours of the summer camp. No significant
differences were found between preschoolers with and without ASD during free play and in a
structured activity setting.
Different ratios between teachers and preschoolers for each group might affect physical activity
levels of preschoolers. Especially the class of preschoolers with a disability had a higher teacherchild ratio. For the given number of participants (16 – 20 preschoolers) on the playground, there
were approximately 8 teachers for preschoolers with a disability whereas the class of
preschoolers without a disability and those at risk for a DD had only 2 to 3 teachers. Furthermore,
the investigator found that teachers in the class of preschoolers with a disability were more likely
to encourage their students to be physically active by holding hands with students to walk around
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the playground and suggesting riding on a see-saw or swing. Previous studies have announced
that the encouragement from a staff/teacher was positively related to preschoolers’ physical
activity level (Gubbels, Kremers, Van Kann, Stafleu, Candel, Dagnelie, & De Vries, 2011;
Tonge, Jones, Hagenbuchner, Nguyen, &Okely, 2017).
In the current study, preschoolers at risk for a DD were significantly more active than
those without a disability whereas no difference was found between preschoolers with a
disability and those at risk for a DD. A possible explanation could be related to environmental
factors. The playground environments (such as the size of the playground, the accessibility to the
equipment, and the weather) were different between preschoolers without a disability and those
at risk for a DD. The data from the previous studies concluded that the differences in facilities,
seasons, gender, and location were highly associated with the physical activity levels of
preschoolers (Baranowski, Thompson, Durant, Baranowski, & Puhl, 1993; Gubbels, 2014). In
addition, preschoolers’ physical activity levels could be influenced by age. Bult, Verschuren,
Kertoy, Lindeman, Jongmans, and Ketelaar (2013) found that preschoolers ages 4 through 5
years were more actively engaged in activities with a higher intensity score than preschoolers
ages 2 through 3 years (p < .001) using the Assessment of Preschool Children’s Participation
(APCP) (King, Law, Petrenchik, & Kertoy, M. (2006). In this study, the mean ages of
preschoolers with/without a disability and those at risk for a DD were 48.7 months, 48.7 months,
and 58.3 months, respectively, which possibly made the difference in physical activity level
between preschoolers without a disability and those at risk for a DD.
Regarding gender differences in physical activity levels, there were no significant
differences for all groups. The results of this study are similar with previous studies examining
the differences in physical activity levels between male and female preschoolers. According to
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the study by Cardon and De Bourdeaudhuij (2008), there were no significant gender differences
of daily physical activity levels (measured with accelerometers for two weeks) of preschoolers
aged 4 to 5 years. Similarly, the physical activity levels of 42 participants ages 4 to 5.4 years
were examined using the Acti-graph accelerometer during outdoor play (Schwartz, Coe, & Fouts,
2016). The data showed that that physical activity levels between gender were not significantly
different.
Regardless of groups and gender, low physical activity levels have been found in
preschoolers. Most of the preschoolers spent majority of their time in sedentary or light activities.
The average percentage of MVPA for all groups and gender in this study was 11.3%. Previous
studies reported that preschoolers engaged in MVPA for less than 5% of their playtime (Brown
et al., 2006; Cardon, & De Bourdeaudhuij, 2008; Pate, McIver, Dowda, Brown, & Addy, 2008).
Also, Hinkley, Salmon, Okely, Crawford, and Hesketh (2012) found that the majority of
preschoolers in their study did not spend a sufficient amount of time engaging in physical
activity. These studies support a need to increase the preschoolers’ physical activity levels
through an appropriate intervention and engagement from teachers.
The current study found that preschoolers’ physical activity choices varied depending on
the environments of the playground. Participants were recruited from two different early
childhood centers/programs. The playground for preschoolers with a disability and those at risk
for a DD has more fixed equipment whereas the playground of preschoolers without a disability
has more portable equipment such as tricycles, a wagon, and carts. Gubbels (2014) found that
preschoolers’ physical activities were highly influenced by the availability of portable equipment
and the presence of a blacktop track to ride and pull toys.
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Regarding gender differences in physical activity choices, the results of this study
indicated that male preschoolers without a disability spent the majority of their time (39.3%) in
sedentary activities during 25 minutes of designated large gross motor time. On the other hand,
male preschoolers with a disability and those at risk for a DD spent less time on sedentary
activities (25.4%-27.5%). Likewise, female preschoolers without a disability were more likely to
engage in sedentary activities during 51.1% of their 25 minutes of designated large gross motor
time than female preschoolers with a disability and those at risk for a DD (9.9%-13.1%).
Furthermore, male preschoolers without a disability spent even less time (17.4%) on fixedequipment while male preschoolers with a disability and those at risk for a DD spent the most of
their time on fixed equipment (48.3%-53.3%). Similarly, female preschoolers without a
disability did not prefer to play with fixed-equipment (8.9%) while female preschoolers with a
disability and those at risk for a DD were actively playing with fixed-equipment (67.1%-74.4%).
In the same playground setting, however, there were gender differences in physical
activity choices between preschoolers with a disability and those at risk for a DD. Contrary to a
previous study (Bult et al., 2013) that there were no differences in physical activity choices and
intensity between male and female preschoolers ages 2 to 5 years old. According to this study,
female preschoolers with a disability and those at risk for a DD preferred to play more with
fixed-equipment than male preschoolers. Meanwhile, male preschoolers with a disability and
those at risk for a DD engaged more in sedentary activities than female preschoolers. Although
female preschoolers were more likely to play with fixed-equipment, both male and female
preschoolers with a disability and those at risk for a DD spent majority of their time in playing
with fixed-equipment. The study of Nicaise et al. (2011) supported that both male and female
preschoolers, 4 to 5 years of age, spent the majority of their playtime in an open space and fixed-
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equipment during outdoor and unstructured play periods. For the better comparison between
male and female preschoolers with and without a disability, the data collection needs to be
conducted in the same environments considering the size of the playground and the availability
of the equipment. Previous studies examining physical activity levels or physical activity choices
suggested that preschoolers’ behaviors during the playtime differed in various ways depending
on the physical environment and the social environment (Gubbels et al., 2011; Gubbels, 2014;
Tonge et al., 2017; Zerger, Normand, Boga, & Patel, 2016).
The results of this study showed that there was no significant difference in social
interactions between preschoolers with and without a disability. However, preschoolers at risk
for a DD were more interactive with peers than preschoolers with and without a disability. One
of the explanations for these significant differences between groups may be the participant’s age.
The mean ages of preschoolers with, without a disability and those at risk for a DD were 48.65
months, 48.65 months, and 58.3 months respectively. According to Barbu et al. (2011), younger
preschoolers 2 to 4 years of age were less likely to play with peers and play more with adults
rather than older preschoolers aged 4 to 6 years old.
In regards to gender differences, the differences in social interactions between male and
female preschoolers for all groups were not significant. St Laurent, Masteller, St Laurent,
Alhassan and Sirard (2016) examined patterns of physical activity levels and social interactions
of 42 preschoolers aged 4 to 5.4 years. The researchers coded social interactions of preschoolers
by gender make-up (solitary, same gender, different gender, and mixed-gender). According to
their study, no gender differences were found and the majority participants were more likely to
play alone without any interaction with other peers (85.7%) during outdoor playtime. A similar
result was also reported in the study by Woods, Graber, Daum, and Gentry (2015), social
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interaction of younger children (6 years of age) was not significantly different between boys and
girls during recess time.
Limitations of the Study
A few limitations in this study are primarily environmental factors. The first limitation of
this study was the playground environment at both early childhood programs. The participants
were recruited from two different childhood centers/programs, so the playgrounds were different
in terms of the size, the accessibility to equipment, and the availability of portable/fixed
equipment. The playground for preschoolers without a disability has a concrete cycling track and
is much larger than the playground of preschoolers with a disability and those at risk for a DD.
There were more opportunities to play with portable equipment such as tricycles, carts, and
wagons at the playground of preschoolers without a disability whereas no portable equipment
was used for preschoolers with a disability and those at risk for a DD.
The second limitation of this study was the weather. The average temperature during the
film days was 54.10°F (SD = 12.31). Physical activity level, physical activity choice, and social
interaction of preschoolers were measured only one time over the few months, so the
preschoolers’ physical activity levels, physical activity choices, and social interactions could
have been affected by the weather. When the playground for preschoolers without a disability
was muddy because of the rain, preschoolers were not able to play with sand and toys
specifically made for the sand, which limited the preschoolers’ physical activity choices. When
the weather was overcast and windy, preschoolers without a disability were asked to wear a thick
coat, and they were more likely to keep their body warm in the cold weather by gathering and
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standing altogether, which resulted in a decrease their physical activity compared to activity
levels in warmer weather.
Recommendation for the Future Study
In order to examine the differences for group by gender regarding physical activity levels,
physical activity choices, and social interactions, a future study should consider some of
following recommendations. First, the playground environments such as the size of the
playground, the availability of the equipment, and the number of teachers per student should be
similar for all participants. When the playground environments differ from one to another as in
this study, it affects preschoolers’ physical activity levels, physical activity choices and social
interactions.
Second, the data collection needs to be conducted more than one time. Physical activity
levels, physical activity choices, and social interactions of preschoolers were filmed one time in
this study. If more than one data point of each participant in each category, were collected, the
investigator would be able to get an average scores of physical activity levels, physical activity
choices, and social interactions using two different data of each participant, which could result in
more reliable data.
Lastly, although preschoolers at risk for a DD were found to be physically and socially
active than preschoolers with and those without a disability, preschoolers across three group
regardless of gender engaged in light levels of physical activity and showed limited social
interaction with peers. Further research will be needed to find environmental factors having a
positive effect on preschoolers’ physical activity levels and social interactions during designated
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large gross motor time so that preschoolers can be more physically and socially active during
designated large gross motor time.

Conclusion

The key finding of this study supports previous studies suggesting that no gender
differences in physical activity levels and social interactions were found in preschool aged
children. The results of this study also indicated that the preschoolers across three groups
engaged in light physical activity levels, and had limited social interactions with peers during
designated large gross motor time. These results point to a need for teacher training and more
structured large gross motor time in preschool settings should be considered to promote physical
activity and social interactions in preschoolers with all abilities.
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Parental Consent Form
Project Title: Physical activity level, physical activity choice, and social interaction of
preschoolers with and without a disability using Physical Activity Level Screening
Investigator: Seok Heon Kang, Graduate Student, Department of Kinesiology and Physical
Education
Supervisors: Lauriece L. Zittel, Ph.D. & So-Yeun Kim, Ph.D., Department of Kinesiology and
Physical Education, Northern Illinois University Education
WHAT IS THE PURPOSE OF THIS STUDY
The main purpose of this study is to measure preschoolers’ physical activity level, physical
activity choice, and the type of social interaction with their peers during designated large gross
motor time. The prevalence of obesity in preschoolers has been continuously increasing every
year. Research evidence suggests that physical activity is one of the most effective interventions
to prevent preschoolers from being overweight or obese. In order to provide preschoolers with
appropriate physical activity programs that can encourage them to be physically active,
educators/teachers should know current activity levels of their students. The Physical Activity
Level Screening (PALS) is a systematic observation tool that can be used to measures physical
activity level, physical activity choice, and social interaction of preschoolers with and without a
disability.
WHAT IS THE PURPOSE OF THIS FORM
This consent form lets you know about this study and make a decision whether you will let your
child participate in this study. Please read the consent form carefully. When you have questions
regarding this study such as the possible risks and benefits as a volunteer, the investigator will
answer the questions in order to let you understand this study better.
WHY IS MY CHILD IS BEING INVITED TO TAKE PART IN THIS STUDY
We want your child to engage in this study because your child is attending an early childhood
center/program and is between the ages of 2.5 and 6 years old
WHAT WILL HAPPEN DURING THE STUDY AND HOW MUCH TIME WILL IT TAKE
The investigator will film your child on the playground during playtime. The investigator will
NOT ask your child to do anything for this study. We are interested in your child’s natural
physical activity behaviors and social interaction. We only want to observe and record what child
does for 20 minutes. It will be assured that your child plays and enjoys the playtime without any
changes. Only project investigators will score the video recordings to physical activity level,
physical activity choice, and social interaction of your child.
WHAT ARE THE RISKS OF THIS STUDY
To our knowledge there are no foreseeable risks for your child while participating in this project.
During this project all electronic records will be stored on the investigator’s laptop and external
hard drive. The laptop and external hard drive will be password protected. Any personal
information of participants, data, and hard copies of the records will be stored in a locked file
cabinet in one of the investigator’s office and only be accessible to the researchers. All the data,
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forms, records will be kept in a locked file cabinet after the research is finished and will be
properly destroyed (shredded) after 3 years from the completion of this project. Any video on
media cards or stored on the external hard drive will be deleted.
WHAT ARE THE BENEFITS OF THIS STUDY
There is no direct benefit of students, the information about physical activity level, physical
activity choice, social interaction of your child will be given to you at the end of this project, if
you want. It will be valuable information for you and your child.
WHAT IF I HAVE QUESTIONS
If you have any questions regarding this study, please contact Seok Heon Kang (815-909-5821;
z1751445@niu.edu) or supervisors Lauriece L. Zittel (815-753-1425; lzape@niu.edu), So-Yeun
Kim (815-753- 7152; soyeunkim@niu.edu). If you have any questions regarding the right of
your child as a research subject, you can contact the Office of Research Compliance at Northern
Illinois University at (815) 753-8588
Your signature indicates that this research study has been explained to you, and that your
questions have been answered. It also indicates that you agree to allow your child to participate
in this research study.
I hereby give permission for my child ___________________ to participate in this study. (Name
of your child)
Signature of Parent(s) / Guardian(s):______________________________ Date:_____________
I hereby give permission for my child ___________________ to be video recorded.
your child)

(Name of

Signature of Parent(s) / Guardian(s):______________________________ Date:_____________
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Appendix A : Parental Consent Form (Spanish version)
Formulario de Consentimiento de Padres
Título de Proyecto: El nivel de actividad física, elección de actividad física, y la participación
social de los niños en edad preescolar con y sin discapacidad mediante la actividad física de
detección de nivel investigador: Seok Heon Kang, Estudiante Graduado, Departamento de
Kinesiología y Educación Física.
Supervisores: Lauriece L. Zittel, Ph. D. y So-Yeun Kim Ph. D., Departamento de Kinesiología y
Educación Física, Educación Northern Illinois University.
¿CUAL ES EL PROPOSITO DE ESTE ESTUDIO?
El objetivo principal de este 34tudio es medir el nivel de actividad fisica de los preescolares,
eleccion de actividad fisica y el tipo de participacion social con sus compañeros durante el
tiempo de motrocidad gruesa. La prevalencia de la obesidad en preescolares ha ido aumentando
continualmente cada año. Evidencia de la investigacion sugiere que la actividad física es una de
las intervenciones mas efectivas para prevenir a los preescolares estar sobrepeso o obeso. Con el
fin de proporcionar niños en edad preescolar con programas de actividad física apropiados que
puedan animarlos a ser físicamente activos, educadores/maestros deben de saber el nivel de
actividad actual de los estudiantes. La proyección nivel de actividad física (PALS) es una
observación sistemática que se puede 34tudio34p para medir el nivel de actividad física, elección
de actividad física y la participación social de los niños en edad preescolar con y sin
discapacidades.
¿CUÁL ES EL PROPÓSITO DE ESTE FORMULARIO?
Este formulario de consentimiento le avisa sobre el 34tudio y hacer una 34tudio34p si va a
permitir que su hijo/a 34tudio34ple en el 34tudio. Por favor, lea cuidadosamente el formulario
de consentimiento. Cuando usted tenga preguntas sobre el 34tudio tales como los posibles
riesgos y beneficios como un voluntario, el investigador le contestara sus preguntas para que
pueda entender 34tudi este 34tudio.
¿POR QUÉSE INVITÓ A MI HIJO/A A PARTICIPAR EN ESTE ESTUDIO?
Queremos que su hijo/a 34tudio34ple en este 34tudio porque su hijo/a está asistiendo a un
centro/programa de aprendizaje temprano y tiene la edad de 2.5 a 6 años de edad.
¿QUE SUCEDERÁ DURANTE EL ESTUDIO Y CUANTO TIEMPO LLEVARA?
El investigador medirá el peso y la altura de su hijo/a y filmarlos en el patio durante el recreo.
En relación con el género y la condición de discapacidad, el investigador no mas le preguntaran a
la directora/maestras que identifiquen el sexo del estudiante y si el/ella tienen una discapacidad,
nosotros no necesitamos el diagnosis de su hijo/a. El investigador NO PREGUNTARA que su
hijo/a haga algo para este 34tudio. Nosotros estamos interesados en el nivel de actividad física
normal de su hijo/a y participación social. Nosotros no mas queremos 34tudio34p y grabar lo
que el/ella hace por 25-30 minutos. Se le asegura que su hijo/a juege y disfrute el tiempo sin
cambios. Solo los investigadores del proyecto puntuarán las grabaciones al nivel de actividad
física, elección de actividad física y la participación social de su hijo/a.
¿CUÁLES SON LOS RIESGOS DE ESTE ESTUDIO?
A nuestro conocimiento no existen riesgos previsibles para su hijo/a mientras participando en
este proyecto.
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Durante este proyecto todos los registros electrónicos serán almacenados en el portatil personal
del investigador y la unidad de disco duro externa. El portatil y la unidad de disco duro externo
35tud protegido por contraseña. Cualquier información personal de los participantes, los datos y
las copias impresas de los registros se almacenan en un archivador cerrado en la oficina del
investigador y solo sera 35tudio35ple a los investigadores. Todos los datos, formularios,
archivos serán almacenados en un 35tudio35 cerrado, después que se termine el proyecto todos
los archivos serán apropiadamente destruidos. Se eliminará cualqiuer 35tudi en tarjetas de
memoria o almacenado en el disco duro externo.
¿CUÁLES SON LOS BENEFICIOS DE ESTE ESTUDIO?
No hay ningún beneficio directo de los estudiantes, la información del nivel de actividad física,
elección de actividad física y participación social de su hijo/a se le dará a usted al fin del
proyecto, si usted guste. Será información valiosa para usted y su hijo/a.
¿Y SI TENGO PREGUNTAS?
Si usted tiene alguna pregunta 35tudio35 al 35tudio, por favor contacte Seok Heon Kang (815)
909-5821; z1751445@niu.edu) o 35tudio35ple35 Lauriece L. Zittel (815) 753-1425;
lzape@niu.edu), So-Yeun Kim (815) 753-7152; soyeunkim@niu.edu). Si usted tiene alguna
pregunta sobre los derechos de su hijo/a como objeto de investigación, usted puede contactar las
Oficinás de Cumplimiento de la Investigación de Northern Illinois University al (815) 753-8588.
Su firma indica que este 35tudio ha sido explicado a usted y que sus preguntas han sido
respondidas. También se indica que usted esta de acuerdo con que su hijo/a 35tudio35ple en este
35tudio.
Yo doy permiso que mi hijo/a _______________________________________________
35tudio35ple en este 35tudio. (Nombre del estudiante)
Firma de Padre(s) / Tutores:_________________________________________________
Fecha:______________________________________
Yo doy permiso que mi hijo/a________________________________________________ sea
grabado. (Nombre del estudiante)
Firma de Padre(s) / Tutores:__________________________________________________
Fecha:_____________________________________

APPENDIX B
PALS CODING SHEET

PLAY ACTIVITY LEVEL SCREENING (PALS)
Participant Code

Date:

Teacher / Child Ratio : ______
Approximate location dimension

Time: Weather Conditions

Location (e.g. playground, multipurpose room)
ft. X

ft.

A

B

C

D

Diagram your location on the grid above; label large equipment (e.g. swings)
TIME

:15
:30
:45
1:00
1:15
1:30
1:45
2:00
2:15
2:30
2:45

SECTION

CHOICE

ACTIVITY LEVEL

SOCIAL
INTERACTION
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PALS Coding Instructions / Definitions:
Coding will occur in 15 second increments to record the child’s activity. Codes will be entered for
SECTION- CHOICE- ACTIVITY LEVEL- SOCIAL INTERACTION.
TIME: Every 15 seconds record section – choice – activity level – social interaction; observed for 10 minutes
SECTION: Use the letter on the grid to code what area of the play space the child occupies at the 15 second
recording time
CHOICE: Name the piece/type of equipment/activity the child is engaged with/in (e.g. sandbox; bat/ball) at
each 15 second recording time. Coder may want to create abbreviations for the different
equipment/activities to make coding easier (i.e. sb-sandbox, try-tricycle)
ACTIVITY LEVEL: describe the intensity of the activity by using the following
2 = Moderate/Vigorous
(moving intensely from one point to another, full body, running, climbing [arm to arm monkey bar],
intense tricycle riding, pulling/pushing)
1 = Light
(slow walking. Stationary with some body movement [stationary to kick or throw] sliding down a
slide, pushed on a swing, sandbox play with arm or leg movement, stair climbing)
0 = None (e.g. sitting on a swing, lying down, resting, riding in a wagon)
Modified from Children’s Activity Rating Scale (Puhl, 1990)
SOCIAL INTERACTION: describe the social interaction by using the following (Parten, 1932; Hestenes &
Carroll, 2000)
IA = Interactional Play
(playing with other children and involved with the similar equipment/toys [taking turns, sharing objects,
talking with peer, asking peer to play])
PP= Parallel Play
(playing with equipment/toys similar to those used by other peers in the same general area [playing within
3 ft. of peer with similar objects with no talking or sharing])
PA= Play Alone
(playing with equipment/toys different from other children and alone (playing more than 3 ft. from
another child [the child could be listening or watching other children, but not involved with them])

APPENDIX C
PLAYGROUND DIAGRAMS
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A) Playground for preschoolers with a developmental delay and those at risk for a developmental
delay
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B) Playground for preschoolers without a disability
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APPENDIX D
LITERATURE REVIEW

REVIEW OF LITERATURE
Physical Activity
Benefits of Physical Activity
Physical activity plays an important role in children’s emotional, social, motor, and
physical development as a whole (Roberts, Fairclough, Ridgers, & Porteous, 2012). Moreover,
physical activity can provide children with valuable time to be physically and socially active
with peers (Ramstetter, Murray, & Garner, 2010). Through physical activity, children are able to
maintain a healthy weight, which could ultimately be beneficial for their health. A lack of
physical activity and increased sedentary behavior are closely related to the increased possibility
of being overweight (Alhassan, Sirard, &Robinson, 2007). Low rates of physical activity in
childhood are highly associated with increased risk for chronic diseases such as diabetes,
cardiovascular disease, and certain cancers as adults, which increases their risk of mortality
(Woods, Graber, & Daum, 2012).
Physical activity can be a valuable opportunity that enables children to meet and make
new friends easily. They can actively interact with their peers and improve their social skills
while enjoying physical activity. Actively participating in playtime could be beneficial for
children to engage in social behaviors whereas reducing or removing playtime has a negative
effect on physical and social health (Ridgers, Carter, Stratton, & McKenzie, 2011). Many
researchers (Ramstetter et al., 2010; Roberts et al., 2012) have similar views that physical
activity has a great impact on children’s health and social skills.
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Physical Activity Recommendations
The National Association for Sport and Physical Education (NASPE) has provided guideline for
preschoolers, birth to 5 years of age, to encourage preschoolers to participate in physical activity
(Beets, Bornstein, Dowda, & Pate, 2011). According to the NASPE guidelines, preschoolers
should participate in more than 60 minutes of structured and unstructured physical activity each
day. During physical activity time, they should enjoy and actively participate in physical activity,
not being sedentary for more than 60 minutes each time. NASPE (2009) suggested that children
who are physically active have the opportunity to improve their fundamental motor skills.
Environments should be large and safe so children can be encouraged to perform large-muscle
activities. NASPE also emphasizes that parents and educators should be able to encourage
children to participate in physical activity so that children can improve their skills and overall
health through structured and unstructured physical activity.
Physical Activity Level
Determining preschoolers’ current physical activity levels allows educators to design
physical activity recommendations. Systematic observation tools have been used to assess
physical activity levels of preschoolers with and without a disability. Using SOFIT-P,
researchers found that preschoolers only spent 13.7% time in moderate and vigorous physical
activity (MVPA) during an indoor play whereas they spent 45.2 % of their time on MVPA
during outdoors play (Sharma, Chuang, Skala, & Atteberry, 2011). A similar result was reported
by Vanderloo, Tucker, Johnson, and Holmes (2013). This study showed that both boys and girls
(mean age = 4.1 years) spent more time on MVPA than sedentary activities in an outdoor area
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whereas they spent less time on MVPA in an indoor area. According to this study, gender
differences between boys and girls were found to be insignificant.
Several researchers used SOCARP as a main assessment tool to examine gender
differences on physical activity levels of children aged nine to 11 during recess. The previous
study indicated that boys were more likely to participate in physical activity enthusiastically than
girls. Girls were more sedentary on the playground than boys engaging in moderate-to-vigorous
physical activity (65% vs 44%) (Roberts et al., 2012). In other words, girls spent their recess
time on inactive tasks such as standing, whereas boys spent their time performing active tasks
such as sports-specific activities. An inverse relationship between sedentary activity and MVPA
was reported resulting in a significant difference between boys and girls. Other researchers
(Ridgers et al., 2011; Woods et al., 2012) found that boys actively participated in physical
activity during recess than girls. Boys significantly spent their time on MVPA while girls were
inactive. Boys demonstrated a higher level of physical activity, because they spent proportionally
more time in walking and vigorous activity, MVPA and sports. Similar results were found in
other studies using the System for Observing Play and Leisure Activities (SOPLAY) (McKenzie,
Marshall, Sallis & Conway, T. L., 2000). A total of 100 children aged from nine to 11, boys
(n=52) spent a higher percentage of their time in MVPA than girls (n=48) (McKenzie et al., 2000;
Saint-Maurice, Welk, Silva, Siahpush, & Huberty, 2011).
Relatively limited information is available on differences of physical activity levels
between preschoolers with and without a disability. Pan (2008) examined daily physical activity
between children aged from seven to 12 years with and without ASD using accelerometers.
Children with ASD were less active than children without ASD during recess due to social and
behavioral deficits. Likewise, Sandt and Frey (2005) examined physical activity level among a
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total of 28 children aged from 5 to 12 years old with and without ASD using uniaxial
accelerometer. The amount of MVPA for children with ASD was 15.5 ± 8.8 whereas the amount
of MVPA for children without ASD was 22.6 ± 7.8 during recess. The result showed that
children with ASD spent less time on MVPA during recess than children without ASD. On the
contrary, the study from Schenkelberg, Rosenkranz, Milliken, and Dzewaltowski (2015) found
that no significant differences in physical activity levels were found between preschoolers aged 5
to 6 years with and without ASD during 7 hours of the summer camp.
Physical Activity Choice
There is limited information regarding physical activity choice of preschoolers with and
without a disability during designated large gross motor time, which is typically unstructured
playtime. Preschoolers’ physical activity levels and indoor/outdoor activity types were examined
by Brown, Pfeiffer, McIver, Dowda, Almeida, and Pate (2006) using OSRAC-P. Children in
three preschools preferred to participate in four of 17 activities including walking, standing,
sitting and lying down. In other study examining physical activity choices of preschoolers using
Assessment of Preschool Children's Participation (APCP), it was found that physical activity
choices of male and female preschoolers (2 to 5 years old) were not significantly different (Bult,
Verschuren, Kertoy, Lindeman, Jongmans, & Ketelaar, 2013).
Several researchers examined gender differences of physical activity choices in children
eight to 11 years of age during unstructured playtime. The consistent results among the studies
suggested that physical activity choices in same age groups were different depending on gender.
By using the SOCARP (Ridgers, Stratton, & McKenzie, 2010; Ridgers et al., 2011; Roberts et al.,
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2012; Woods et al., 2012), researchers reported that boys enjoyed sports and active games
whereas girls preferred to play sedentary activities. Types of physical activity of SOCARP were
classified by Ridgers et al. (2010) as four categories including sports, active games, sedentary
activities, and locomotion that is not part of a sport or game in an unstructured environment. The
participants were a total of 27 boys and 29 girls in elementary school (9-11 years old). According
to this study, boys were more likely to participate in sports-specific activities while girls engaged
in sedentary activities during ten minutes of recess. A similar conclusion of Woods et al. (2012)
suggested that boys spent most of their recess time in sport activities, while girls spent
significantly more time in sedentary and locomotion based on 115 third (31 boys, 37 girls) and
fourth grade students (21 boys, 26 girls).
Using SOPLAY, researches have been conducted to examine children’s physical activity
choices including soccer, football, basketball, volleyball, climbing, sliding, jump, and tag game
(Saint-Maurice et al., 2011). The participants were in third to fifth grade with an age range of
approximately eight to12 years old. The percentage of participation in soccer/football activities
and climbing/sliding activities was similar between gender. However, in the case of
basketball/volleyball and jump/tag games, boys mostly participated in these four activities than
girls.
Social Interaction

Social interaction of preschoolers with and without a disability has been examined using
systematic observation tools. Pierce-Jordan and Lifter (2005) examined social behaviors of 21
preschoolers with and without a pervasive developmental disorder using the Social Behavior
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Scale (SocBS) (Pierce-Jordan, & Lifter, 2005). It has four categories including solitary (sitting,
playing by oneself), onlooking (gazing at another person or at a person’s action), uncoordinated
social (eye contact or touch without social interaction), and coordinated social (talking and
sharing objects with peers). Participants were filmed in the preschool classrooms during playtime,
and researchers analyzed the data. The result indicated that preschoolers, 2 to 6 years of age,
with and without a pervasive developmental disorder significantly showed solitary behavior (72%
vs. 63 %). However, preschoolers without a pervasive developmental disorder actively interacted
with peers than preschoolers with a pervasive developmental disorder (18% vs. 11%). PierceJordan and Lifter (2005) reported that preschoolers with a pervasive developmental disorder
were less likely to interact with peers during play. Regarding gender differences, Alhassan and
Sirard (2016) coded social interactions using four categories including solitary, same gender,
different gender, and mixed-gender and found no gender differences between male and female
preschoolers aged 4 to 5.4 years. The majority of preschoolers played alone without any
interaction with other peers (85.7%) during outdoor playtime.
Walker and Berthelsen (2008) examined the social interaction of a total of 79 children
without a disability and six children with ASD in inclusive early childhood programs. The mean
age of participants was 60.2 months. Children’s social interaction was measure through
sociometric interviews and observations by teacher during free play sessions. For observation of
social and play activities, they selected a categorization scheme that was used by Hestenes and
Carroll (2000). It consisted of eight categories to reflect children’s social interaction.
1. Cooperative play - Child is actively engaged in play with others with reciprocal verbal
and non-verbal interactions for sustained periods.
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2. Social conversation - Child engages in conversational turn taking for at least

10

seconds.
3. Parallel play - Child is engaged in play close to others who have similar activities but
is not interacting.
4. Onlooker play - Children are watching activities of others’ without interaction.
5. Solitary play - Child is engaged with materials but not with other children.
6. Transitions - Child is moving between activities.
7. Unoccupied - Child is alone and not actively engaged.
8. Teacher interaction - Child is interacting with an adult in the setting.
According to this study, children with ASD were not interactive with peers than typically
developing children in terms of higher percentage of solitary play (9.2 vs 5.2%) with lower
percentage of cooperative play (20.9 vs 25.0%), social conversation (23.5 vs 25.8%), and parallel
play (22.1 vs 28.4%).
Many researchers (Ridgers et al., 2010; Woods et al., 2012; Roberts et al., 2012) used
SOCARP (Ridgers et al., 2010) to measure children’s (9-11 years of age) social interaction with
peers during recess. SOCARP has six categories such as Physical sportsmanship (prosocial
physical), Verbal sportsmanship (prosocial nonphysical), Physical conflict (antisocial physical),
Verbal conflict (antisocial nonphysical), Ignore (ignore negative interaction initiated by another
child), and none. According to previous studies using SOCARP, differences in social interaction
between boys and girls were insignificant. (Woods et al., 2012; Roberts et al., 2012).
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Physical Activity Observation Tools
Several systemic observation tools have been used to assess physical activity level,
physical activity choice, and social interaction to provide optimal physical activity intervention.
By observing and analyzing children’s physical activity patterns and behavior, educators and
teachers are more likely to provide appropriate intervention for children in terms of what they
need to increase the amount of physical activity or interaction with peers. Three systematic
observation tools including SOCARP (Ridgers et al., 2010), SOPLAY (McKenzie et al., 2000)
and PALS (Zittel, Kim, & Park, 2011) have been commonly used for assessing children’s
physical activity in terms of level, preference, and social interaction.
The System for Observing Children’s Activity and Relationship during Play (SOCARP)
The System for Observing Children’s Activity and Relationship during play (SOCARP)
(Ridgers et al., 2010) has been used to simultaneously assess children’s physical activity, social
group sizes, activity type, and social behavior during play. The evidence of validity of SOCARP
has been established for assessing physical activity and play behavior of children in the
elementary school during recess by using heart rate monitors (Ridgers et al., 2010). SOCARP
has five sub-categories and two main categories to measure children’s level of physical activity
during recess time. Lying down, sitting and standing can be considered sedentary activities
whereas walking and very active can be considered as MVPA (Ridgers et al., 2010). Activity
types are classified in four categories including sports, active games, sedentary activities, and
locomotion that is not part of a sport or game. In the case of social interaction, children’s
behavior is measured on a basis of six categories including none, physical sportsmanship, verbal
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sportsmanship, physical conflict, verbal conflict, and ignore antisocial behavior (Woods et al.,
2012).
SOCARP enables researchers and practitioners to obtain data concerning children’s
physical activity level, behavior and relationships during play. In order to use SOCARP in a real
setting, researchers examined the validity and reliability of SOCARP. According to Ridgers et al.
(2010), in order to measure intra-reliability, they examined videotapes that filmed physical
activity and behaviors of 14 children in elementary school for two times at least one week apart
during recess. The investigator observed children playing on the playground for 10 consecutive
minutes. The intra-reliability percentage for each activity level, group size, activity type, and
social interaction was 87%, 85%, 93%, and 87%, respectively. Videotapes of 27 children were
also examined by two observers to determine inter-reliability. The inter-reliability percentage for
each activity level, group size, activity type, and social interaction was 89%, 88%, 90%, and
88%, respectively. SOCARP allows a coder to identify which types of activity children usually
participate in such as sedentary activities or sports-specific activities. The evidence of validity of
SOCARP was established for children in elementary school by using uni-axial accelerometer and
energy expenditure rate. The evidence suggested that there was a moderate correlation between
mean accelerometer counts and estimated energy expenditure scores (r = .67, p < .01).
Physical Activity Level Screening (PALS)
PALS (Zittel et al., 2011) was developed to measure physical activity level, physical
activity choice and social interaction during designated large gross motor time for preschoolers
with and without disabilities. Physical activity level is measured with three categories modified
from Children’s Activity Rating Scale developed by Puhl, Greaves, Hoyt, and Baranowski
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(1990). The categories are moderate/vigorous (moving intensely from one point to another, full
body, running, climbing [arm to arm bar], intense tricycle riding, pulling/pushing), light (slow
walking. stationary with some body movement [stationary to kick or throw] sliding down a slide,
pushed on a swing, sandbox play with arm or leg movement, stair climbing) and none (e.g.
sitting on a swing, lying down, resting, riding in a wagon). When examining preschoolers’
physical activity choices, the researcher identifies what types of equipment/activity children are
using/participating in at each 15 seconds recording time.
With PALS, preschoolers’ social interaction is measured using 3 categories including
interactional play (playing with other children and involved with the similar equipment/toys
[taking turns, sharing objects, talking with peer, asking peer to play]), parallel play (playing with
equipment/toys similar to those used by other peers in the same general area [playing within 3 ft.
of peer with similar objects with no talking or sharing]) and play alone (playing with
equipment/toys different from other children and alone (playing more than 3 ft. from another
child [the child could be listening or watching other children, but not involved with them]).
PALS has evidence of validity and reliability to measure preschoolers’ physical activity
and behavior during recess. According to Park, Kim, Zittel, and Looney (2017), intra-reliability
between his first and second investigation for 10 participants with and without a disability was
87.5%. The inter-reliability was measured by Park and his colleague, resulting in 85.6% of interreliability. There was a strong intra-rater and inter-rater reliability, the proportion of agreement
for both inter-rater and intra-rater reliability was above .85. The evidence of validity was
established for preschoolers having a moderate correlation (r = 0.665, p < 0.01 [95% confidence
interval: 0.5- 0.9]) from Actical accelerometer data.
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Observational System for Recording Physical Activity in Children-Preschool version (OSRAC-P)
OSRAC-P was developed for researchers to get information of young children’s physical
activity behaviors individually in indoor or outdoor (Brown et al., 2006). The observational
categories and codes in this tool were developed and integrated with existing direct observation
systems for young children including Child Activity Rating Scale (Puhl et al., 1990) and Code
for Active Student Participation and Engagement-Revised (Brown, Favazza, & Odom, 1995).
OSRAC-P is a momentary time sampling observation tool as 5 seconds observation interval with
25 seconds coding interval (2 observations/min). Using OSRAC-P, researchers are able to code
young children’s physical activity levels, choices while examining the immediate social factors
such as group composition and teacher or peer prompt, non social factors such as playground
setting and location. Young children’s physical activity level can be coded every 30 seconds in 5
categories including stationary or motionless, stationary with limb or trunk movements, sloweasy movements, moderate movements, and fast movements. Additionally, young children’s
physical activity choice can be recorded in 17 activity type codes including climb, crawl, dance,
jump/skip, lie down, pull/push, rough and tumble, ride, rock, roll, run, sit/squat, stand, swim,
swing, throw, and walk.
For the reliability evidence, the raters got trained to achieve an 80% interval by interval
agreement criterion for each category. Cohen’s kappa was used to examine inter-rater reliability.
The mean proportions of agreement for inter-rater reliability were generally above .80 except for
one kappa score in the group composition
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System for Observing Play and Leisure Activities (SOPLAY)
SOPLAY was developed to get observational data from participants in an activity area
during playtime using momentary time sampling (McKenize, 2002). This tool can be used to
measure children’s physical activity level, types and environmental factors that have a positive or
negative effect on physical activity (Saint-Maurice et al., 2011). SOPLAY has 3 categories
including sedentary, light and MVPA (Saint-Maurice et al., 2011). The preference of activity for
children can be recorded using a list of 14 activities including aerobic (dance, step aerobics),
baseball/softball, basketball, dance (ballet, country, line), football, gymnastics, martial arts (judo,
karate), racquet sports (tennis, badminton), swimming, volleyball, weight training/lifting,
playground games and none of these activities (McKenzie, 2002).
To examine validity evidence of SOPLAY, researchers used heart rate monitors,
(McKenzie et al., 1991; Rowe, Schuldheism, & Van der Mars, 1997). The evidence of validity of
activity codes has been established for elementary and middle school students using heart rate
monitors (Rowe et al., 1997). Inter-observer agreements for area accessibility, usability, presence
of supervision, presence of organized activity, and provision of equipment were 95%, 97%, 93%,
96%, and 88%, respectively. SOPLAY could be considered a reliable assessment tool due to the
fact that it could meet gratifying criteria for elementary and middle school students (IOA = 80%,
R=.75) (McKenize, 2002).
Summary

Physical activity has a positive effect on preschoolers’ healthy growth and development
of preschoolers if preschoolers participate in physical activity on a regular basis. In reality,
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however, it is hard for preschoolers to meet the recommended amount of daily physical activity
because of insufficient time, a lack of motivation, and the opportunity to engage in physical
activity. It is important for educators to encourage preschoolers to participat in physical activity
by providing appropriate programs that are tailored to children’s interests and abilities. Using
observational measurement tools, preschoolers’ current physical activity levels, physical activity
choices, and social interactions can be specifically examined. Depending on the purpose, an
appropriate instrument should be utilized to measure target participant’s physical activity level,
physical activity choice, and social interaction. Based on these results, teachers and researchers
will be able to design appropriate intervention programs encouraging preschoolers to
enthusiastically participate in physical activity.
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